Pituitary-adrenocortical activity in the fetal pig in the last third of gestation.
The responsiveness of the fetal adrenal to a rise in either endogenous or exogenous ACTH (adrenocorticotrophic hormone) was examined acutely in piglets between 70 and 105 days gestation (term, 115 days). In addition the pre-partum changes in plasma ACTH and cortisol were followed in chronically catheterized fetuses and the effect of a continuous intrafetal ACTH infusion on the time of delivery was also investigated. The acute experiments on ten sows were carried out (under sodium pentobarbitone) on twenty-five fetuses, sampled from a branch of the umbilical artery with minimal disturbance. A second sample was taken 10-20 min later after exteriorization or surgery (catheterization). Such fetal manipulation resulted in significant increases in plasma ACTH and cortisol from 70 days gestation and the responses increased with fetal age. No corresponding changes were seen in the controls or in the sow over the same period. An exogenous bolus of ACTH (200 ng ml-1 I.V.) evoked rises in fetal plasma cortisol comparable with the endogenous changes (+11 +/- 2 ng ml-1, n = 4). Chronic experiments were carried out on fourteen sows catheterized under sodium pentobarbitone anaesthesia at 95-100 days gestation; in fetuses sampled until delivery (at 111-114 days) gradual rises in both fetal plasma cortisol and ACTH were observed. There was a highly significant positive correlation between plasma cortisol and log plasma ACTH (r = 0.81, n = 52, P less than 0.001). Analysis of the basal values from the 70-100 day fetuses also showed a positive correlation (r = 0.47, n = 23, P less than 0.05) but the slope of the regression line was significantly less than that for the older fetuses indicating a greater adrenocortical response to a given level of ACTH nearer term. In five sows a continuous infusion of ACTH (0.125 mg day-1 for 4-5 days from about 100 days) was given to one or two fetuses per litter (total size, 7-12). This treatment resulted in a rise in fetal plasma cortisol to 85.4 +/- 8.9 ng ml-1, which was equivalent to that found during labour, but did not induce premature parturition.